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(57) Abstract: 

PURPOSE: To prevent a semiconductor laser from deteriorating or breaking 
when a control signal is not inputted, by providing a protective circuit 
for stopping the current drive of the semiconductor laser when control 
signal is not inputted. 

CONSTITUTION: Since an input signal is not inputted to a re-triggerable 
multivibrator 10 when a control signal is not inputted due to occurrence 
of a fault, the output pulse is not outputted after a time preriod of a 
pulse width T2 set by the control signal inputted lastly. Since the 
pulse width T2 is a little longer than a period Tl of control signal the 
timing (A point) when the output pulse is not outputted is a little 
later than the timing when the next control signal inputted lastly is to 
be inputted. Then, since a stop circuit 11 turns off the power of a 
drive circuit 9 when the output pulse is not outputted, the drive of a 
semiconductor laser 1 is stopped. This timing is only is little later 
than the timing (B point) to be controlled originally, and a delay of 
the timing when the drive stops does not occur. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The semiconductor laser actuation circuit which will be 
characterized by having the protection network which suspends current 
actuation of semiconductor laser in the semiconductor laser actuation 
circuit which has semiconductor laser, the actuation circuit which 
carries out current actuation of this semiconductor laser according to a 
modulating signal, and the control circuit which performs control action 
which stabilizes the optical output of semiconductor laser with the 
control signal inputted more nearly periodically than the exterior if 
this control signal is no longer inputted. 



[Claim 2] A protection network according to claim 1 is a semiconductor 
laser actuation circuit characterized by consisting of halt circuits 
which suspend current actuation of semiconductor laser when this output 
pulse is lost, the retriggerable multivibrator circuit where it operated 
with the control signal and output pulse width of face was set up 
somewhat longer than the period of a control signal, and. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor 
laser actuation circuit which can prevent destruction and degradation of 
semiconductor laser in a detail further about a semiconductor laser 
actuation circuit. 
[0002] 

[Description of the Prior Art] Semiconductor laser has the property that 
the actuation current-optical output property changes with temperature a 
lot as it is shown in drawing 2 , as everyone knows. Moreover, this 
property varies also by each semiconductor laser. For this reason, when 
carrying out modulation actuation of the semiconductor laser, the 
control signal was periodically published in the intervals of that 
modulation actuation, and control action which the monitor of the 
optical output of semiconductor laser is carried out, and an actuation 
current is changed, and keeps an optical output constant was performed. 
[0003] 

[Problem(s) to be Solved by the Invention] Semiconductor laser also has 
the property of resulting in destruction or degradation very weakly to 
an excessive output. For this reason, since above-mentioned control 



action was not performed unless a control signal is inputted according 
to some failures (for example, an open circuit and a connector shifting 
overrun of a controller etc.), when actuation was continued as it was, 
semiconductor laser deteriorated, and when the worst, there was a 
possibility of resulting in destruction. 
[0004] 

[Means for Solving the Problem] In the semiconductor laser actuation 
circuit of this invention, in order to solve an above-mentioned trouble, 
if a control signal is no longer inputted, it has the protection network 
which suspends current actuation of semiconductor laser. 
[0005] A protection network operates with the control signal inputted 
more nearly periodically than the exterior, and the retriggerable 
multivibrator circuit where output pulse width of face was set up 
somewhat longer than the period of a control signal, and when this 
output pulse is lost, it consists of a halt circuit which suspends 
current actuation of semiconductor laser. 
[0006] 

[Function] According to this invention which has an above-mentioned 
configuration, if the control signal is inputted normally, the trigger 
of the retriggerable multivibrator will be carried out by the control 
signal, and it will output an output pulse. Since the output pulse width 
of face is somewhat longer than the period of a control signal, to the 
timing into which the following control signal is inputted, the output 
pulse is still outputted. For this reason, retrigger of the 
retriggerable multivibrator is carried out, and an output pulse is 
continued and outputted. For this reason, a halt circuit does not 
suspend current actuation of semiconductor laser. 

[0007] Moreover, if a control signal is no longer inputted according to 
a certain failure, since, as for a retriggerable multivibrator, an input 
signal will be lost, an output pulse is lost with the set-up pulse width, 
the next control signal of the control signal inputted at the end inputs 
that this output pulse is lost — having — it is the timing which was 
late for the timing of for a while. 

[0008] If an output pulse is lost, a halt circuit will suspend current 
actuation of semiconductor laser. This timing is not only late for the 
timing to which control action is originally performed for a while, and 
the optical output of the semiconductor laser at this time does not 
necessarily have the late timing which is almost the same as a desired 
value, and is stopped. 

[0009] For this reason, even if a control signal is no longer inputted, 
semiconductor laser does not have a possibility of deteriorating or 



destroying. 
[0010] 

[Example] Hereafter, one example which materialized this invention is 
explained with reference to a drawing. 

[0011] What drawing 1 shows is drawing showing the outline of the 
configuration of the semiconductor laser actuation circuit which is one 
example of this invention. 

[0012] Namely, the semiconductor laser 1 which outputs a laser beam and 
monitor diode 2 which generates the photocurrent which was usually 
stored in the same container as semiconductor laser 1, received this a 
part of laser beam, and is proportional to the optical reinforcement of 
a laser beam, The amplifying circuit 3 which changes and amplifies this 
photocurrent on an electrical potential difference, and outputs a signal 
on the strength [ optical ], The comparison circuit 4 which carries out 
the comparison test of whether the magnitude of this signal on the 
strength [ optical ] is larger than predetermined reference voltage, The 
control circuit 5 which actuation is started by the below-mentioned 
control signal, and will generate a down pulse based on the comparison 
result of this comparison circuit 4 if a signal on the strength 
[ optical ] is smaller than reference voltage and it is large in an up 
pulse, The updown counter 6 which counts according to an up pulse and a 
down pulse, The D/A conversion circuit 7 which changes the counted value 
of this updown counter 6 into analog voltage, and is outputted as 
control voltage, The modulation circuit 8 which outputs the PWM signal 
(Pulse Width Modulation) of pulse width which corresponds with the 
modulating signal inputted from the exterior, The actuation circuit 9 
which carries out current actuation of the semiconductor laser 1 with 
the current corresponding to control voltage according to the timing of 
this PWM signal, The retriggerable multivibrator 10 (henceforth multi 
10) which a control signal is inputted and outputs the output pulse of 
the pulse width T2 somewhat longer than the period Tl of a control 
signal, When there is no output pulse of multi 10, it consists of halt 
circuits 11 which suspend current actuation of semiconductor laser 1. 
[0013] Multi 10 is constituted, well-known TTLIC123, for example, 74LS, 
the halt circuit 11 is a circuit which is illustrated to drawing 3 , and 
follows an input signal, and turns on / turns off the power source of 
the actuation circuit 9. 

[0014] Next, with reference to drawing 1 thru/or drawing 4 , actuation 
of the semiconductor laser actuation circuit of this example is 
explained. 

[0015] First, actuation of forward always is explained. 



[0016] A control signal is inputted with a predetermined period from the 
exterior. Control action is performed in the intervals of original 
modulation actuation, and a control signal is inputted to the timing 
which does not have effect in modulation actuation. 
[0017] The control signal is inputted into the control circuit 5 and 
multi 10 of this circuit. Although multi 10 outputs an output pulse with 
a control signal, since the output pulse width of face T2 is somewhat 
longer than the period Tl of a control signal, to the timing into which 
the following control signal is inputted, the output pulse is still 
outputted, retrigger of the multi 10 is carried out, and an output pulse 
is continued and outputted. Since this actuation is always [ forward ] 
performed continuously, the output pulse of multi 10 is outputted 
continuously. For this reason, since the halt circuit 11 continues 
supplying a power source to the actuation circuit 9, actuation of 
semiconductor laser 1 does not stop. 

[0018] The control signal is inputted also into the control circuit 5, 
and if a control signal is inputted, a control circuit 5 will perform 
control action described below, and will control the optical 
reinforcement of semiconductor laser 1. 

[0019] That is, a modulation circuit 8 suspends the actuation which 
generates an PWM signal, and it generates a modulating signal so that 
semiconductor laser may always light up. The actuation circuit 9 drives 
semiconductor laser 1 with the current corresponding to the analog 
voltage which the D/A conversion circuit 7 outputs. Semiconductor laser 
1 generates a laser beam by the optical reinforcement corresponding to 
this current. 

[0020] A part of generated laser beam is received by the monitor diode 2, 
the voltage of the photocurrent to generate is amplified by the 
amplifying circuit 3, it is outputted as a signal on the strength 
[ optical ], and, as for this signal on the strength [ optical ], the 
comparison test of the size with reference voltage is carried out by the 
comparison circuit 4. 

[0021] The comparison result is outputted to a control circuit 5, and if 
the signal on the strength [ optical ] of a control circuit 5 is smaller 
than reference voltage and it is large in an up pulse, it will output a 
down pulse to an updown counter 6. 

[0022] An updown counter 6 updates counted value according to an up 
pulse and a down pulse. The counted value of an updown counter 6 is 
changed into analog voltage by the D/A conversion circuit 7, and is 
outputted to the actuation circuit 9 as control voltage. 
[0023] Consequently, the reinforcement of the laser beam which 



semiconductor laser 1 generates is controlled by the optical 
predetermined reinforcement equivalent to the reference voltage of a 
comparison circuit 4. 

[0024] Next, failures, such as a gap and an open circuit, occur and a 
connector explains actuation in case a control signal is no longer 
inputted. 

[0025] Since the timing chart of a signal related to drawing 4 was shown, 
it explains using this. 

[0026] In this case, since an input signal is lost, the multi 10 of an 
output pulse is lost with the pulse width T2 set up from the control 
signal inputted at the end. Since this pulse width T2 is pulse width 
somewhat longer than the period Tl of a control signal, that an output 
pulse is lost is the timing which was late for the timing into which the 
next control signal of the control signal inputted at the end should be 
inputted for a while (A point of drawing 4 ). 

[0027] Since the halt circuit 11 turns off the power source of the 
actuation circuit 9 if an output pulse is lost, semiconductor laser 1 
has the actuation suspended. This timing does not necessarily have the 
late timing which is only late for the timing (B point of drawing 4 ) to 
which control action is originally performed for a while, and is stopped. 
[0028] For this reason, even if a control signal is no longer inputted, 
semiconductor laser 1 deteriorates or does not break. 
[0029] This invention is not limited to the example explained in full 
detail above, and various deformation and amelioration are possible for 
it. For example, although the halt circuit was considered as the 
configuration which turns on / turns off the power source of the 
actuation circuit of semiconductor laser in this example, the function 
to suspend actuation may be included in the actuation circuit itself, 
and the function of a halt circuit may be made to have. Moreover, as for 
a retriggerable multivibrator circuit, it is needless to say that a 
capacitor, not only the thing using the charge and discharge of 
resistance but a clock circuit, and the counter circuit in which 
presetting/reset is possible may constitute. 
[0030] 

[Effect of the Invention] Since it was made to suspend actuation of 
semiconductor laser by the halt circuit when the input of a control 
signal was supervised by retriggerable multi like [ it is ****** and ] 
from having explained above in the semiconductor laser actuation circuit 
of this invention and the control signal was no longer inputted, when a 
control signal is not inputted, the semiconductor laser actuation 



circuit which semiconductor laser does not deteriorate and destroy can 
be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the semiconductor 
laser actuation circuit of this invention. 

[Drawing 2] It is drawing showing the property of semiconductor laser. 
[Drawing 3] It is the circuit diagram showing the configuration of a 
halt circuit. 

[Drawing 4] It is the timing chart which shows the relation of the 
output pulse of a control signal and a retriggerable multivibrator. 
[Description of Notations] 

1 Semiconductor Laser 

2 Monitor Diode 

3 Amplifying Circuit 

4 Comparison Circuit 

5 Control Circuit 

6 Updown Counter 

7 D/A Conversion Circuit 

8 Modulation Circuit 

9 Actuation Circuit 

10 retriggerable multivibrator 
Eleven halt circuits 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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